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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable a semiconductor 
device to be shortened in manufacturing process and 
lessened in cost by a method wherein a groove and a 
through-hole for interconnection are formed through a 
single etching process, and an interconnection and a 
through-hole section are formed through a single metal 
deposition and a single mechanochemical polishing 
process. 

SOLUTION: A stopper insulating film (AIN, Al 2 0 3 ) 7 which 
is provided with an opening 10 and hard to dry-etch with 
F radicals is interposed between insulating films (SiN, 
Si02) 6 and 9 which can be etched with F radicals. 
Thereafter, an interconnection groove 11 which reaches 
the stopper insulating film 7 and a through-hole 13 
which penetrates through the upper and lower insulating 
films, 6 and 9, passing through the opening 10 are 
formed at the same time by dry-etching the upper 
insulating film 9 with F radicals. Thereafter, Cu is 
buried by a CVD method or the like, and the surface of 
the upper insulating film 9 is polished by 
mechanochemical polishing to leave metal only inside the 
interconnection groove 11 and the through-hole 13, 



whereby the upper interconnection 12 
through-hole 14 are formed at the same time. 
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(54) [SgWcD^ffcJ S^^j^&£«fcrJC¥28#giB©®B 

(57) [£*)] («EiE*) 

■e»j*-f* t i t lw, 1 BOftAtt9£fc¥ftttfc»9Fa . 

&IR (S iN. S iO«) 6, — SBflMJflP UC 

figft* h y^i&tniK (ain, a 1 1 Oi ) 7 sriaeu 

*5j:tr;*/i'-*— /n artlrro^JRSr^-t-c it?, ± 
gffi^ 12t yb§|5 1 4 SrlR|B#tc^i-5 0 



Ell 




14 3 13 5 




1 (Dx. v^Vm- ± oTxyfV^pr^tTK* 1 b 
hs^jftltfllSrEllUifc, SSl«?iy^>^« 

ttR<0*ffiiWKfc*aE*MB*i:, IKIEEiWflWfcitfc 
«5l!fJE* Hy'<tMM*OMnttJ:0 *T»*ft*K«#*: 

Rili"**^— /I'ftEllSt-J&SU -tfflS, UfrEE 

^"TfiBfcs i Ng-^s i o, Bl<eif*»e>'S9» ffrE* 

^^^-C^y^-V^SgjfcA 1 NJff-S\ Ah Oi 
£*»&*3wfcfcWfci-5It#*lE*roElft»Jft# 20 

So 

lit** 3 ] ffi^trKS^ffiT-iiftii^^fcT^ia 

mux*. wiE»Mi^iiit±^»iR*ft*»o»»Bifcjra 

:W^S»i&Snfc±JBE*J:. lffiEJIM&ttRl£9K 

fKl trig it 5> tvfe ^ *— Mz.%m $ HflffEEffJ^wTS 
EHS8# i: tWEBrfc© JJi EiSgSS# ft ttftft m««f 5 
5> * 5 /vSB t ft^tf EiSflliSSrW^S 

^^SEwSi5t^-C-fcoT, *MBTJiE*M3*t«|ft 
^©ite&iro^y^v^ftt-ioT^y^v^iT, 30 
«JilSM6JW)t«:»*i-5xe4:, IWEJIMIfttMJt-hteJS 
l ©syfy^Sl: .fcoT^y^^iSti&v^ by* 
»IMtSr»iW«Jte»*i-*iafc. WE* h y'<tttWK 

■SXfii:, «IE±JiEil»«*fflro|fi»J«±taiRWfc* 

yf->4fM-r* * &JBL\ttJkZ.n^y '9 ft 

■v ^ * i: UTI 1 y f >- ^Slci o -CflHE±JfE#ii 

m&mmmmtmux b y^ttWDt»=*t>n*v^iwift 
±*E»»jayii« t «rETJHE««5*ffi»=a* 

Hi. lWEieiMltisitfTJIEIiiilcWja^ixiaMlft 

:tfclircS»i4SJxfcJb*E*fc. IftEJiMI&tlUKfcaitt 
6<j{wig:tte»4xfc^^— /Hr^gat$4xiWE3f^«5Tii 
E»«»tilEBrft«>-tJlE»«»S:««lM»=»«+* 
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2 

4JHB!lft»l«ft»«i-6xe4: . WEJiM*eiW)l±l=JI5 

1 w^y^V^glcioT^y^v^SKftv^ h 

»l«KSra*lWK:»*i-Sxei:, MB* h y<*6*BI 
*s J:tfBffl-t-5JilKH6l»tt±fcSB 1 oat 
o-ciyfy^iiviil EflUgrtffl ©IfilWBt ft 

y V ^ffl -r * * ft K t 1 S r. (O x. y *f- -y if m -v * * ft 
•v7>9k. LT^KO^y^v^aidio-CtflEi^E^ 
JBdUfllftlWRfciHlE* h y/<|fe»K»=«toft&V*JIMIft 

»*ra±JiE**»/WBi*fcMETJiEi*0*ffii::5flai 

/wftlRl^lw^fiKi-SXgi:, tfJE^A-— 
* - J: xj-iM Ei^ffliC^ft$:*a Lt^/i — 
/uBB*i J:V±WEIft*r»J«-t-5xai: - 1 

yT-^TTttfcS i Nf^S i O, ««ifj»»&*5, #1 
E* h y^lfeigyRliW^^? !/ 1 7 5?*^B 

r 7^#>'i'^^-y i ?^^'5THg#A 1 Nf^, AUOi 

[»*9(6] mE±«Elft»fl!lfflJ»*5J:W^/^— 

u, Cu*if©A«liJ:«4JR»ESrJBfiS;U ^com-ft^ 
«>«««F*»= <£ o "C tfrE^Jg^ft UXtdE±SEi^ 
JKj*fflStF*J*i ±t>*^./i'— j^— /I'rtt^W^.&JRftS-rr. i: 
J; o -CIWE JJi E»*s i Vlft^x ;v— « — /wffl ft 
r i: ftlf mt -Ti if 3 75Sff#« 5 
i*ix*» 1 *E*ro**#»*«oKi8*fe 

[000 1] 

[«5^«St5ftffi»»] *5BMB:E»»riWrft»J:tJt 
[0 0 0 21 

K 7 >f 3i y t- v X -T -5 r. 1 1 r i o T ffM $ 4x T v * 

[0 0 0 3] ¥W^&E3£&BG>EJMt£:L-CI*. -^S 
(Al) Steffi $tiT^ *AK ElSro^t 

[0 0 0 4] *ifi, iH!HAlS»:ftht), ^i"* ho 
W^u—>3y»tt5i (Cu) (rJ:«EMS[ 
WASBB«$^-CV^-5. K7-l'3iy^>'ytC < t-5S6JtEW* 
Cu<^S^^ft^$-fr5rt*b(^ S^ftS 
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S2 5 0-3 0 OJgKAQ^LftaSibADI-rSi&^ASfcS 

[0005] c uia^srum-r •s^rst ux, y 

(damascene) ftrtS&ltjftXV^o ^ v^&lwO 
V>Xtt, TiiXLli, HttBPtHSfir fBlW^n^ 
1995^7fl-§-, m*E7M 1 H3Sfj\ P120~P127IC 
fE«c£;h<XV^. 
[0 0 0 6] Z<DXWUZi±. fyv-»'.ynt^ro7' 
ulzx • 7a~iiUT<Dmr)o *-f, Tli(0»ff)t 10 

gKfS gJl^-ro i: r * * yu*t^S: CMP XBfe* 

•5. J g!E«<£;h<X^3. 

[0007] sffiEDtsfcir^, mmmmk*-^ 
*<o»ft*«)««w* (cmp) 

7jV-?^?*s^ (dual-damascene) j£^oV>XlE^$tl, 
XV^o 

[0 0 0 8] IfflfiT* • y-Tf^jfett&nFWiHJ i: 

[0 00 9] (a) gHfclg-tt-^yf • * hs"*Sr 

[0 0 10] (b) ffiiE^y^v^ • * f>y/-?£51JR#) 
CSSsitSi: fcfcK, ttllS^s'^V^ • * f- y<£^y 30 

[00 11] (c) flia^y^^y • * hy^-kdiliR 

^i--5„ rco*:— 4^Mi*W^y 1 3 L >'*'l-*3<'^ StF 

[0 0 12] (d) llfJfE*— /U*i.fctfE*l/Hi*S:4yR** 
if^XSfe^tfiri: tl^. CMP l£ ± o XltfllE^ y ^ ^ ^ 40 

• * ^y^ro^ffiffi^^iW^JS^&^bX*:— ^ 
SB (*/i — #-/uSS) *3it/BEi^Sr^i-5o 

[0 0 13] — ittfErStSfclCti, fe fc gftbfc4SId^ 

Sit. yoy^rt-^glg-rST'ny^F^E^ (X. Y 
y^rtltE* (X, Y*f6]) , IMJttttff. n 
[0 0 14] 
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MP«Cj;oXW@Sife*-r6r ttiot, >u 

[ooi5] u>u ^sw^aTA-- ?v->vfex- 

[0016] Sfc. «©fa7;i' • ^•ev'VifeXtt, 

a*li€>ov*TE*ifi8M*ae«ii-5. 
[0 0 17] E*Miit«>8B30>li&-3*»4*Hlft 

[0 0 1 8] #?g!EcE>@toli. /^t±SSM 
ffl«EIMIi*fcia]l*fc»JftU *»o^/u-*— A-WfcE 

[0019] *38««ote«oi6«ji±, ±mwmtTmmm 

[0 0 2 0] ^MOfitlSE^femr-troK^oeWiSf 
[0 0 2 1] 

IEWi:l3>3X-fo5. 

[0022] (i) iiroi->fy^ii:iotiyf 
^a-eWIEfftlWR ib^y^-^LXtfli^hy 

— Tfc-A'rt ^OT^JR SrS-f r. i: \Z i -a XE^*i J: XI* 

L Ni^S i O, BEftif^fe^O . ttE^ h y^^K 
y 1 7^*/^B, r T^A-X^y 

f-^V^WlK 1 Nffil-^, A 1 , O, BSfcifA^fcoX 

[0 0 2 3] (2) *fel*)S{-Rii«fiiXil*ii*ixrtT 




5 

Siittfi§-C-ilJ6ii*Kfc±Jlia^i:, ffliEJirafft&JIgl:: 

-t-5^f*^ <b ft 5 *yu— J^U t fr^trE*MSii&* 
i-5¥aMMgil©Bi6#2fe-<?*>o-C, WETJlEKUaJ: 

sjxsjsiwifeWKSrJEMat-rsiei:. ffiEjfM£iftiiK± 

roiy^v^aK.fcoT^y^x^$;h.ftv** h 

K^y^>y*/l^**£imfc&;i<o^y^y*ffl-7* 
■fk-?7s<7 t \^X%\<D^y^ ^//atrio-CWIEiS 
EIM&*ffllft*fflli:ttE* Ky^ftWH^nft^i 

pjs-r^^yi'-^-^^pi^t-^-rsxmt, mis* 

* -yug|5*i £ tf±Jf EI»*r»jERi- 5 Ig 4: 
5. #115* h y/"**6f*JB?fc:tt, *a>— jfc— M&l$&>1t$> 

JB rofe JMBtts i IWI WWftlWBtro y ^ J: o X * /> 
-*-yu$r^-f5 0 tfiEffMttttRtt£ 1 n*-*;?-* 

(Fr^/n ■cK?>f:*y*->'* f *rtB*s iNi 

i O, BSfcifj»»&*9. OTE*hy'<lfi»BIH>r*- 

!) V-y^C 1 ^-^/l^B r 
■5T«g/£A 1 NBS-^ A 1 iO, ^ifc'A^'iotV^ 

«. WS«0±Hi!l^t:A 1 , Au. Cufc£<0 

tf* * — yu ft (O Sr^-f :ti:£o T#JE± 
[0 0 2 4] «rE (l) *3E**#riS#»K:J:*i.tf; 

mm<o*m\^i<o^v?^-ynx'\-$.^v3-^yzkit£ 

o l [HlW^JScoit^t <b¥grtftWi)F*P£ £S 1 [HOE* 
»/a*ftK i oTEMMS «}: A*B#HIP*te» 
jfc-esa. i"fcfct>, *tifSE^ffl?ft*sJ;^yi—*-^ 

0|roft9^jS2:«%EiRffi«&. iWEE*Ufl»KiijaL 



% 

4#IH5P9 - 2 4 6 3 7 5 

6 

[0025] ( b ) mmmm&<om-±* h y /^tftauix 

Et§tffl?£<Di£$7!iS-5£4:ft 
•3, E«roJ?S*s— SirJSS. E8ft<oT<o*hy 
it** hy^lfi«B!fl3Tro|6*IBBl5»roJ¥S 

[0 0 2 6] flfJE (2).<0^&fc£*Ui. (a) V^-fn 

t $ i <o * y v ^ a ( r * o x ^ y ^ > y* $ n 5 m mm 

fellt t .hJIEMAffloifeSMK <t olBtw * 
^aX'li^j/^v^^tb'tCV^ h y/<lft»ffllS:^'fe* 

*»offi!S.* hy^jfe^i-^y^— yW^ffcofc* 

t8l HO^-y^-v^-efflS* ©***±JBEI»»fiftffl«> 

*>, ±*E*»l«ffl«)tta«±l£ia;»tfc3iy^i'# r ffl^ 
*V*-*7-ir t LT±SE*S^ffl«5*6»B?*^ 
IfilWRo^lBi-Caty^^^-t-Siiifc^o-CElftffl* 
A^fiSSiV #11558 PSBIwJpfjC-f-^SS^oiJBE^^ 
ffl|ft«l)l*JJ:lJ t -t©T«)JiH<ft»K«:TJiEai©*B5K 

s-epiig-rs * 5 y ^^^-rs ^ t k t^x^ 

[0 0 2 7] (b) i@roi^fy^l:J:ctpl*l:i 
j«SixfcfflEE»fli**i*t/*/u— #— vi'fctt, 

T±^E^*3J:tJ < ^.yi'— *-y^as|3e#Kjgj£T-#5. 
[0 0 2 8] ( c ) WlEE*MaJ»«3JEr±^ h y /<iM*Bt 

[0029] (d) E&ffifftosnsas— 

6, EM (JJIEMl) roff***— J£i:*S. Jb« 
Ei^roTW ^ h y ^<IWWJIi3 J: t5« nttlUtoV $ 1*^ 

[00 3 0] 

IB— W»«:f«l-»t» ^:Wi^>y5ILcoraii*»S-t-5. 
[00 3 1] *HJS^fi|coE^3#fiS;*fe(i. fRin^y 

gBI^BflPpBSr^UA^oflflE^l ©xyfy^Slciot 
xyfymi»^i:5^ h y^<|fiWBt«:E* 
LfcS, mi W^y^vy*aT-#lEit6^Sr*®A ii b^ 
yfy^LTifB^ hy^tMUKw*ffi* s JSi:**BI* 
fflflti , WEEJ»/U«^ii4 9 tftE^ h y^<«»K»M 
P95± 9 t»T«>*ft«*«»*rKai"*^/^— *— /vfclfi] 
*li»j«L. ^rW^, #JEEi^fflfft5i^yu-*-yi' 

taAiitf i 5 tiKrE*ft»«±l=4«8t«r*iMIS*. ° 

^T'flHE^Jl^^^^W^lwioTW^bT. #1 

EE$U8f*F'1*3.fcO s *< rt — yi'rtt-ro^RfeJS-t-C 
) k\z£o TESfc i o 5 ^. yi'- yi-f R m&i\z l&i&t 



(5) 



5„ tft1Bt&tomtt1ISltox.yr*ya (Fr^^) X 
Yyj 3-y*f->y*\fei£S i NK^S i O, mttb'frb 

757/1^ B r 7v ! */l'-e^i/^>'^'5rtM/j:A I NK^, A 

h o, i^m/io-c^s, 

[0 0 3 21 J^T\ *3BW«ri|y»*361tro»3ft*«fel=ji 
Wft«it«r*i-**WWfffiH-c?*)5. H2 7iSE16(i* 
i-^WKfffiBI, EI 3 I4J1 H|&ISJ8S*3.fc V* K s/a*I6» 

[00 3 3] **J£^flg 1 ro^^frSeii, 0 1 

2«r#LTV*S. WE*ftl»lll2 0iifcH:ffl*a* ({ft 
IS) *»©TJiElft3#»jS;*;h.-CV*5. i-fcfrfc, fifJ 
faTJfEi$3l4. 1ftEttlftK2±l£&jftShfcl&*lK4 

*>, EIMI*5fr»j*Lfclft*fflt4-hl::, EMUftftS* 
Sfciitr i 5l:f<Cu S:Jg/SLfctfc. Wftlttffi 
£ o -C&fcflt 4 _kW C a ZWm-f 5 Z. b K X V TJS IE 
IS 3 5:^+5. UfcrtSo-C. TJSKia 3 W±S tiffin 
«4«>Jbffii:tt:IB]— «)ffii:4 0, ^flc-CRI— ©spfiffii: 30 

[00 3 4] flftE^WttHS 1 fctt, H3*L*V\Ji» ✓< 
-ftf— 7 h^v^^MOSFET (Metal Oxide Se 
miconductor Field-Ef feet-Transistor) ^(OifeWlM^-*? 

Ettttfttt* fcttBif* bfcv L-C*SR^0>i** 
[0 0 3.5] fflrETJIEtt3*3J:Uf&lMM±tt:ttJIM 
9**HS*8«i»**ix-cv^ Q ffiEJIMJ6ftBt6ttJ:tJ( 40 
ft 3 *vO^ 5. fct*.tf. fflMEffmt&fflR 

/u) T-K^'fiyfy^'iS i NBS-^S i O. BSfc 

0. 6mafiKof$i:i!l. WEI6*JR9l4«ai*-f"5 
±«E*fcfcRICff$i:fco-C^5. 
[0 0 3 6] ffiE* h y<lfitMil7 Mff 1 ©xy 

t- -y rmvttx- y ^ v ^ $ n-r jg 2 ^ rmz x 

-oX^vT-^fZHZtt'gX-l&i&ZtiX^^o izb*. 50 
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(4\ ffiK* s ~s'<t&&M7n* -Yty^y/, ci7 

v^A^B r 9*S*>A'X*^-y3-^4r5Jteti;A. 1 N^*\ 
A 1 , O, BMt4fa»e>fco-CV*5. ^hy/<tt«lK7 0 
J¥$I4, fciili, 0. 0 1 /imWTS&fcSKfco-C 

m-r^as^lCli, xyf^(;ioTip*iii o^S 
ttbft-Cl»*5. 
[0 0 3 7] jttEf&lHK9lc:tt* h?/<i&MUBt7 

Eftffltftl lrtfcr4£*«<«ft&Sft-C.LJiE*lll 2 a? 

H*rt*ft-CH5. 
[0 0 3 8] Sfc, ttEEfltfflfltl 1 tt*> s"<lfilMfc 
7 i-ISrt fcftfclH! p SB l o <& i o diStt bHtv^ 
£„ lffilBISJn&|5l Ofc#J£i-aSMI6&Jtt6a5#tt::ty 
T^^ft-C.*-'!'— /H 3aMS:tt$>ft-CV*5. Z.<n 

/H •3>XZ.\±$LWk1tWM.-£ftX?->\'— 
1 4##rii£jh/0*5. ME*^— A* 1 4 14, * 

ft«x*tti-*TJBE**3 t±M&A 1 2 sr««mi^« 

[0 0 3 9] fflfBi^E^ 12b *JV— t)>— 1 4 (4 
1 (O^ffiftiJ^^t" A 1 , Au, C u>iif(04£jR»wJ:5-fe 
7;i/-*-/H 3lct^Jg^|SfP^^<3E«$H5, 
ElSfflffti l Pii5iL\fxjv—7b— /n 3 rttrco^S^- 

[0040] otf tr» 19 1 fcSH-¥**3fi«»»»«ii 
[004 1] *«3^, El 2 5 l^-> I" =■ 

^ttL^l^S^cx^^— v hyVv'^i'^MO S F E 

Kftfcn-cv^s. tfitHR2^K(t&n^v^ic 

[0042] D«at6SMi2±i^t±ifitWDi4 tna«»-e 

s»a*nfcTJBEiS3*s^sn5. -tttt)*,: tdia 
*w*aysio*as«a^«^»aaii4**j«ufca. w 

E«»at4S:iB»Wf=3iy9 L i'^UrE»ffll»5S:»j« 
SritSLT^J1^2 0«r»^-f5. WE4t*K 2 0 14l» 
[0 0 4 3] o^T\ ft*«)»»9F*»-"j:o-CI6««ll4 

zwzi<>x¥>gtem&i<o3:mw\-z¥-m.tefi 
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10 0 4 4] o#'fC, ffHSTSia^3*J,tT/Jfe^4ro 
i: i tic. ffil&«ni61HR6±(^ l oxyfy^ii: 

lWii±|:CVD (Chemical Vapor Deposition) 
ioT«MlftaW6 i:* hy/<tt«Bt 7 10 
3o ffiKJini&*Mft6l4. F7i?*^K5'fiyf v 
^"BTIBftS iN, Si O, fcir-CT&SSft, fct^li. 
J*£0. 6 /t rag&tfto-CV>£. 
[0 04 5] flfE^ h y^W7 14, F 7 K 
^y^^^prtS"C, >f y C 1 7'^ 

f-vWiAlN, Alt O, fc±ra»e>ft9., J5S14 
0. 0 1 pm«TSSti6-Cf< iio-CV>5. 
[0 04 6] o#*tr, SKl^l - * 5 lw, 
K2 l«T*hy'<»l«7±fc»fifcLfc*. #ffl«>y y 20 

y77^Sii:iot^?-=y/U-Cxyfy^-7? 
^5rffM-f-5. tit, rro* hu-^ MSI2 1 Sr^y 

fftftK 7 14 F 7 yut? K 7 W ^ y > ^ JF^IIB*lft« 

lEBBPSBl Oli^A--*— Jij&f$.Mft\'tS>lf bfr. WiE 
71i£^3 .Be** 5. 

[0 0 4 7] Z.<Dm. F7'^^tK7'f3:S'f^^ 30 
•SI«g<£^ N y/<lfelfcJSS 7 14, 0 . 0 1m mEATHS 1 & 
mzW^ltib* *HE*M'^*hBl2 114, 0. 3^m 

* h u-^ hl^2 1 WJF^I4*P30#c73^^S/h$ < 
t) , my^>-^DXl4bo#»4/h$ < ft -5. 
[ 0 0 4 8 ] o#*lc, fltrE* -h US** 1 

»r ±ji sMm&m nimm 9 * m&r z . r. w?g^s 9 

[0 0 4 9] Sfc, 16^914, WSKD^yJ-^fm 

(F7i?*/H T-K7^y^v^*T«g/j:#SC, i-'feib 
*>, S i N^S i O: T'^$n5, 

[0050] iniao-c. ffiGJiMifeiHKejsjivtt 

flMK 9 i: . SUfe^. h y '<I68MK 7 t J4, AftEJIflgf&IHBt 
6j3j:V|filHR9^ l^s^^fl (F7->'A^) 
X'Y'yJ^vl-'sy^i&te&mm (S i N-^S i O, 
if) SfllS^ hy^*6JtK7 7J5miW^S'5 L v ; / 
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